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• A very brief introduction to RNA-seq

• Bulk RNA-seq analysis – R markdown
• Quality controls and checks
• Count matrices 
• Differential analysis
• Gene Set Enrichment Analysis / Gene Ontology Analysis
• Visualization
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Initial QC

• FastQC
• Trimmomatic

Read
Alignment

• STAR
• Bowtie2
• BWA

• Alignment QC

Count Matrix 
generation

• HTSeq

Differential Analysis

• DESeq2
• edgeR

Visualizations

• Heatmaps
• PCA
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Initial QC

• FastQC
• Trimmomatic

Read
Alignment

• STAR
• Bowtie2
• BWA

• Alignment QC

Count Matrix 
generation

• HTSeq

Differential Analysis

• DESeq2
• edgeR

Visualizations

• Heatmaps
• PCA

• Transcript Isoforms
• Novel transcripts
• Velocity –

spliced/unspliced ratios
• Poly A sites
• Variant calls
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• Fastq File format
@K00217:70:HHJF5BBXX:1:1101:1955:1121 2:N:0:NTGCGCGC
NAAAAGAAAAGAACCCGCCGAGCAGTCAAATTCCAGAGGGCCATTACTGG
+
#A<---FJJJFJJJJ-AAJFJFA-AFJ<-FF<F7J<7--7A-7--<7-7-

@K00217:70:HHJF5BBXX:1:1101:2016:1121 2:N:0:NGCGAGTA
NTCTGTCACGCACATGTGTCCTGTGGGTATAGCTAGAAGGACAGGAGGCT
+
#-<<7FJAJAFJJJJ7AJA<F-FJ<J-7F-FJJ-<AJJFFJFF-7-7--7
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• Quality check for Fastq files
• https://www.bioinformatics.babraham.ac.uk/projects/fastqc/

https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
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• STAR Aligner: Fast! 

• Map to both genome & transcriptome
• Output: Bam files with information about genomic location 

of reads
Dobin et. al, 2013
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• STAR log
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• Count matrix: Gene expression counts for each sample
• We need two components

• BAM files
• ???
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• Count matrix: Gene expression counts for each sample
• We need two components

• BAM files
• Transcript definition!
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